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Mathematical finance and financial engineering have been rapidly 
expanding fields of science over the past three decades. The main reason 
behind this phenomenon is the success of sophisticated quantitative 
methodologies in helping professionals manages financial risks. With the 
deepening of financial reform, the demand for financial products has been 
increasing day by day. Besides, designing and pricing of financial 
products have become important topics in the field of finance. Product 
design is a process of matching and constructing various risk 
characteristics of securities in order to achieve some intended 
objectives. After the process of product design, reasonable pricing is 
necessary to ensure a viable product. Abundant financial products, on the 
one hand, make the market become complete; On the other hand make it easier 
for arbitrageurs to carry out arbitrage strategy, which help to reduce 
the pricing errors; at the same time financial innovation serves to reduce 
market transaction costs, as well as increasing market efficiency. 
Geometric Asian option is a new type of path-dependent options, 
written on the geometric average of the underlying asset over a 
pre-specified period. Compared to standard European options, Geometric 
Asian options holds some obvious advantages in reducing the risk of price 
manipulation near the maturity date and in saving hedging cost. The 
maximum or the minimum option is multi-asset options, which enable 
investors to maximize the proceeds of investment and to minimize losses.  
In this paper, based on the basic principles of financial products 
designing and pricing, as well as combined with the characteristics of 
Asian options and max-or-min options, we design a new kind of multi-asset 














method of pricing this option is discussed later. Over many years, a lot 
of economic scholars have worked deeply on the Asian option, the maximum 
option and the minimum option.  Johnson has been referred to two special 
assets to simplify the calculation process. However, due to the harsh 
requirements of this method, we can not apply it to price the option 
researched in this paper. Actually, in this paper, the principle of 
risk-neutral pricing and Girsanov’s theorem are used to transform the 
probability measure. By doing this, we are able to deal with the difficulty 
confronted in the pricing process and finally obtain a pricing formula. 
 
 


































目  录 
 
第一章  前言…………………………………………………………………………1 
第一节 金融衍生工具与金融创新的目的……………………………………1 
第二节 期权定价的主要理论…………………………………………………6 





第三章  多资产情形下的定价…………………………………………………… 25 
第四章  总结……………………………………………………………………… 34 
参考文献…………………………………………………………………………… 35 
致谢………………………………………………………………………………… 38 






























Chapter 1 preface……………………………………………………………………1 
Section 1 Financial derivatives and the purpose of financial 
innovation…………………………………………………………2 
Section 2 The main theories of option’s  pricing……………………6 
Chapter 2 Pricing of Bi-asset extremum option written on share price’s 
geometric mean……………………………………………………… 12  
Section 1 introduction of Asian option and Extremum option………………12 
Section 2 Basic knowledge……………………………………………………… 13 
Section 3 Pricing of Bi-asset Maximum option written on share price’s 
geometric mean……………………………………………………… 15  
Section 4 Pricing of Bi-asset Minimum option written on share price’s 
geometric mean……………………………………………………… 22 
Chapter 3 Pricing of Multi-asset extremum option written on share price’s 
geometric mean………………………………………………………… 25 




























第一章  前言 
 









































司在 12 月 1 日签订一个远期合约，在第 180 天以每英镑 1.6810 美元的价格交易
100 万英镑。这个远期合约使得多头方（即合约中约定购买英镑的买方）有权利





































































































根据上述的说明，假设标的资产到期日价格为 TS ，一个到期日执行价为 X 的
欧式买入期权多头方到期日的收益为
[2] 
( , ,0) max( ,0)T TC S X S X= −  
由于多头方的收益就是空头方的损失，故一个到期日执行价为 X 的欧式买入期
权空头方到期日的收益为 
max( ,0)TS X− −  
类似可得，到期日执行价为 X 的欧式卖出期权多头方到期日的收益为 
( , ,0) max( ,0)T TP S X X S= −  
执行价为 X 的欧式卖出期权空头方到期日的收益为 



































































































Black-Scholes 模型假设时刻 t，标的资产价格 S 遵循的过程是一种 ˆIto process,
即 





= μ + σ % 
其中，μ是资产的漂移率，σ 是资产的波动率， tW%是带自然σ − 代数流的概率空
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根据边界条件 ( , ) max( ,0)TC S T S X= − , 求解上述偏微分方程便可得到
Black-Scholes公式： 
1 2( , ) ( ) ( ) ( )
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： tX 是一个 tF 适应过程，且对任意 [ ]0,t T∈ , tX 可积，如果, 
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